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(54) FUEL-REFORMING DEVICE 

(57) Abstract: 

PURPOSE: To provide a small fuel-reforming device 
reduced in the loss of heat and capable of lowering the 
concentration of carbon monoxide in the reformed gas. 

CONSTITUTION: A gasification section 3, a reforming and 
denaturing section 5, and an oxidation-removing section 6 
comprise the laminate structures of a gasification layer 31 
and a heating layer 32, a reformation catalyst layer 51 and 
a heating layer 52, and an oxidation catalyst layer 61 and a 
heating layer 62, respectively, and are incorporate^ and 
continuously disposed together with a combustion section 
2. The constitution enables to greatly miniaturize the 
device in comparison with conventional devices and 
simultaneously highly reduce the loss of the heat of a heat 
source gas produced in the combustion section 2 for 
effectively utilizing the fuel. Since the concentration of 
carbon monoxide in the reformed gas is reduced in the 
reforming and denaturing section 5 and further since the 
concentration of the remaining carbon monoxide is 
reduced also in the oxidation-removing section 6, the 
concentration of the carbon monoxide in the reformed gas 
supplied to a fuel battery can surely be reduced to such a 
concentration (approximately 100ppm) as not affecting the 
fuel battery. 
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(54) K^CD^ft:] SMS^SiB 
(57) [S«H] 

[§09] <J>Srt&£*#'J>&< % U*»*ScK3tf^*© 

fcfrbgp 3 taa • £j£sp 5 tm<m^ 6 t 

ft, *tl?ti%.it®3 1 i:M&JI3 2, 1 
fcibn&Jf 5 2, 8HbM8UI6 l fcAD8ftJI6 2©«Hf|jt 

fb^i&gft&ii&S-y-siiiifcfc:, ®{bRfc5£Se6-etig& 

$-s?{b^jgjffift(gjs$-B-sfc«>, MSi|sjmmttt«&i- 

T®f&gft-£;ts;:i:©&vv|ia©itg (jfti oOpp 




(2) 

1 

[ttffiR*©«eii] 

t» 

±BiWW«ft±IB«j»iiJ*»6©»«l^tJ:-9Tftl» 

±Efcflsa*&©afcMM4jtf*ft N ±f3fl$&as*»e>©& 
«<f^-eJa»ufcaMMJWtfcJ;-3T % 7X8ft±j£#i:* 10 

±!3afcK • ^a*&©&k#xif>©g#--ft<b&** 

ft{B*x 

.±B*WbttHU ±I3&ffJS*4ft&1-£tfbJfi:, ±tmm 
gp*» &(DM«3tf^ ft a bT±I3Jiv,{bJfrt©&ffJiC&ft;!i[] 

±b3&k • sisstiu akfttMatftrtjKbT±Eftftas© 20 

{bgp©;bOSSfcJfftaS§ bfcgygtf;* ftil bT±t3&HM«£ 

±BafbU*£StiU -^g*aftKflsttM&rtjKb? 

±§3&ft • ©&f|#*ftS?-gHbM&JIfcx 
±§3&R • ^gP©iD^jffta>Sbit^©3tf^ftilbT 
±BBMftft^A©-^^attRfl^&ttJI!tr3 

±BJ^»fcft{b0fcttK'^0fcR4b|ft£8 30 

M£B. 

[tt«9l2] ±g32feg • gfigg&fr &©&!?#* *©- 

s ±i3tts^a5*> ?> ©&©#.*. ©g ft $w t s mm^® 

E. 40 
[000 1] 

ft&Hbt, «S*4S«l©ttSi(4i:&-5, jkXt£j&att 

s aw* ^ ft £<£1- 5*R«esis$gg t m-r s . 

[0 0 0 2] 

[ft#©ttfi5] «$*4StHggftt> p<^y-^LNG 



<8KI¥7- 1 2 6 0 0 1 

2 

£©3cK:tf>iCtiU iKftSttoSSMKottSKSh^-s 

tztb. €©&H#x#©-gM3?jggft, M&fcj;^ 

[0 0 0 3] ft£©£©ff©«**42fc||ggKtt, 0J*« 
#P8¥4-7 1 1 6 9-*&«C, ^mrfe^a^^A 

©jeiMFttfc bT9K**ftfc4>©j& , *s. 

[0 0 0 4] *©ft#©«mafc«ggT-B\ KSOK&ft 

asta^ft^-rsafeKsstv *©aMW*«i>©-afls 

^itSft^CtoTig^^-frS^Hi:^ **ve 

[0 0 0 5] *UT*«^^xA©jB»WfCtt % 
S*8§ft> /t-^-flijftfcj:-3-cScK^©«j«»ttt±t 

*HBbj@»i-s. acRB»4>©^aitft 

»Wt1-*ci:t:J:-3TafeHS«ftiB^S-B-4. £© 
aW»^«|>©-«<bR*tB«tt, £j££aa££ft 

fiLifilM-*. *V*-e±E*J*»'W<*;*J8©«Rfc(H 

bt, &M#Xft&fiJcg§fcagA1-£o gfi£&© 

[0 0 0 6] ±B«H&K*tt*«fcV*©*Bfc«rfS 

©#ia©p^(is aaft8fcttScH#*fcasr» «totg 

jSMMftli, h-*©*KJ:Sia»Mj:J:J>, 84&£&#rS 

^^M^nt^^^^fi^^tKs^fta-rci:* 5 

&Hfc»* &J^&Jffc:fctt5£gftBi5±bTv *©*S 

•fcASKjaac^aEawsfftiaai-scfc* 1 ^* 

[0 0 0 7] 

[&W* J 8?&L«k-5i:1--5§Sfg] ±§3(ie*©M 

(1) &f£mi, i»K^©;W-'^8St«*iiTttH 

r*fe»c» acfiajfctiW&4»caAbfcttfflTfiB!B* 

ft*. tfc-sT. ^gtf^Sfbb, *fc*ixtJ:-3T^ 

(2) ^mi, &mmtmmmz®ttz>± J ?£. 
SBk^n*. ^a^xAt^itsfi^:©^^ 

fifeSSg, ^Jffigg, «SWmri!l©3«SSg§©ei!){c(±5E^T-fe 
S. ttoT, M-^-tttgiJfStSEfiEfflWt-^ftiftltS 



(3) 

3 

(3) %.m&ifim®+z>£X'&, Bcsggtjjits&Hs 

*ft*fcfi8tK3tf^*»«««illlfc»A*nTb*3. » 

fc, &S?S§©{tS&iia;& s &Sfc&Si:, iftH£fttf£C 10 

&©$!&# fcfcSfc to, «S*4««fe^A©|igT-tt^ 1 0 0 

[0 0 0 8] *IBWttx ±5e©«td*R3S^SI?^1-5 
fctotfc£ft;fc&©T, 'J^-C-&££#'J>&<, bi>fc 
acltjtf a *©HRft:&**K&Jfl; fc©T S 6 

[0 0 0 9] 

■ (1) tt, (2) fc, 8c* 

®*4&±§3m$a3a> & ©$» * c «t o rftniMift* * 

*^i:CJ:!JiScHS»^ft±«-J-«ftflja5 (3) i;, 
•*©ft{bffl*»&©8tMB«:tf;*S, ±IBM5M£**&©«k 

ffi^8JE£^3-&3i&K • (5) fc, €©& 

BfcftJRaftBfbMgKK: <fc -p T{£^^-& 5 ®{bBfc£S5 
(6) i:, £0I*.TH3. 30 
[0 0 10] *bT±13*tfb« (3) 14, &RiI*4fc;I 

*$Mb* (3 1) i:, ±§3tt$&S$ (2) *&©!&»#;* 

«ai/T±tBft{bjineDacHfl(ft«ttM^«iaMji (3 

[0011] ±f33tf? • ^J5£gp. ( 5 ) 14, &S$)i4&£|*3 

KttMW (5 1) i:, ±KJMb(»©jtalKUI*il»b&<R 
£31 bt ±£&XftMIU| rt©ScKMME&«alllk-*- * 

Jin&Jf (5 2) i:* s 3SSfcBB?«J$nT«JHSiiiSfig-r. 
[0 0 12] ±tm<m&& (6) tt, -BMbtjtJRa^ 40 
BMbM&£rtj&bT±g3&K • £j&SBa>S>©&f|#;*£ 

a-rstbAUKJi (6i) t. ±m&n - gftttviim® 

£3158 b bT±f38HbM&JH*3©-SMb 

^mmmimm^namir^tu^m (6 2) ttfssit 

[0 0 13] ££>tc, ±13^35 (2) fcftfbS (3) 
fc&M • ^BESiS (5) fcBfbfft£9S (6) 

[0 0 14] 

[ffcffl] ±gBtSJ5E©*R*4aiS«S (1) CisnT, SMb 50 



8§a¥7- 1 2 6 0 0 1 

4 

95 (3) T-(4, afbH (3 1) CSASftfeBcRHW 
£, ia&JI (3 2) c»A**ife«Mft» (2) *>£©& 
«Wf ;* C <fc o T ftHKta^b b T &ft JH*42f* £ £j£-fr 4 „ 
[0015] ±I3KK • £/£S(5 ( 5 ) T-14, &Kft!i&Jf 
(5 1) fl©&«fc&&£, (5 2) fcgASftfc 

&mjsz££?x)>Q®+io *hx, iknmmm (5 

1) 1*1©, 2fcR/t*&#2 5 0~3 0 0 , C©i&K«gfflKfc 
6J!/^jtff*ra±«E«Ttt, **jR8cKfiJ«fcJtt>T, 
±B*MbS (3) ©fUbJf (3 1) *»&©»****#* 
taH^C«*r*. *fc. »«3tf^©«««TKJ: 
DaStSM^tfl 5 0*^2 0 0«C©«ME«BBfc**3tf^a8 
ff*filTW«Ttt, gfSEJSt J; o 
<blftllt«Kftfitt$««. 

[0 0 1 6] ±&fttb|»£flS (6) TI4, Bit 

mm (6 1) rt©-BMbft9Rj«Ra<blMIK«« AO&JI 

(6 2) fc*ASftfcJIMR3tf*fc*oTJtatt-r*. -£b 
T, BftsMKJI (6 1) rt©-II{b&8iIJK®fc£jfc{c 
«fcoT, ±H3i»H • SBEKffl (5) *»6©j»H#;**©g| 

[0 0 17] ±8Btttt&K£EB (1) SMbS 
(3) fc3tff-gfi£g|5 (5) 2:SfbHt£0 (6) i:£, 

^n^en^fbii (3D tin^ji (3 2) , mmmtm 
(5 1) £ad»jb (52) , mibmmm (6 d Mm 

m (6 2) ©«®«®i:L, b»t>«BttSiS (2) fctttc 

{b-rsctAs-r-tSo ztitwim^ mm® (2) -e« 

[0 0 18] *fc % escH - ^figSP (5) T-afeK^ff© 

(6) •C*a#-»fctt*iMfc(K*3*3J:'5Cbfc 
fc«>, Mm«ihlc^1-«BkK^>1 , ©-R{bM)K«a 
5£x *©«S*4«JftC»bTW»»ft-»il.iC4:©sfeV>a 
S©SS WlOOppm) 

[0019] &*>\ ±ja*y3rt©»*tt, iaiBft#RR 

©•t-ttfcv>. 

[0 0 2 0] 

[ 0 0 2 1 ] H 1 tt. *«B^t^S«)f!4aSca^E©mi* 
J:!)afc««ia» H2BU Hlb«B»iikRSIIK©««J:>) 

jafcjsHfia *feE3ii, rat«waK««©^Dy^ 

[ 0 0 2 2 ] 0©«t ^ t C©*R*4»R^B 1 14, T#A> 
6±*^, *tS#^SP2 ii, ^<bS5 3i:, 3cH k £j&05 
i:, ttfb»*»6tft-»WC3i»bT«J«*nTi^ 

cM?.&gS©«fj£Jcov>TTi3t:g5iW-r5. 
[0 0 2 3] ±I3«5^gi5 2 14, ^® 1ST. Sr^^-T St© 



(4) 

5 

> >P 7 A> e. * *> J -;u* > 7" 9 tc J; ?} m& $ n 5 ft ftp< 
*>-;i'*fl»ti:U l Oti»j>'VU7'l 1 

»tJ-6*ifc*W*«»v=*-;u K 2 1 £3§LT{H;.fa£ft 
S. £fc£©tt8&SS2fcli s tttt&HSft 1 (D&fttf* 

[0 0 24] ±E*Wb« 3 tf ±13^ 10 

*>-;u*>*7A>£©igtfM*,/-;i,i;, 

SI 3Krt;g$$ftTV>3rt*>*a»&©7.ktJ;»}fiUS 

^^a^©^^^^^?^ 

60iRff^«ji1-ft]|IMi3 2 fc#:&T£>ix£#!ST-£ 

[0 0 2 5]±EaW«««»5Bu JWb*3*»6©8t. 
MMtttt** <WJK»2*»6©»jB3(f^Tl0JftLfcBtIl 
84&£«fc-3Tx 2k«*ija»i:-J-«akHJlf^tjE|ft-j-S 20 
fcfcfclc, *©&K#*4©HS<bft*Sl££{BM$-<i- 

ftjttaUCMKJI 5 1 fc, ftftflS 3 ©AQ&Jf 3 2 £ 

a$ tfc«&s$ 2 *»£©&©#* zmtbmm 5 2 *: # 

* . * 9 BtgM&Jf 5 1 ttJMbtf 3 O^bJi 3 1 ©± 
WCJtttStW iQ&JI5 2U£l<b83©)h]flU|3 2©± 

*, *^***wffcj:!>ii» % *«^i*jia£%4uc 30 

[0 0 26] ±ES(b|»£flS6 tt, &g • XJ£«^&© 
8clMfX4>©HMs»*»flEfc, -ft^ftftSttSfbM 

SftftMK&tiUftLT&K • &JEftfil5*&©StK#;itti 
tffefbttMUl 6 1 8cK • gfiggff 5 ©Ao3WI 5 2 Sit 
JS U fcttfiffigP 2 * ft ©&®#* $ ill- aofft/f 6 2 t 

5 1 ©±JSta^$h, tnmi 6 2 tt&f? • ^figgp 5 © 40 

4Djmji5 2©±«itjiH$nTv^«. 

[0 0 27] Z<Dm<m&2R 6 ©KfbMMUl 6 1 icrt® 

2i\z-mibmmiRm<m®\t, **ftBWbs*r 

©S<b£f6fta«Wicttjl1-SN|g«*t««UX?ft 
5, *©HWbK*»R»b«mfc LTtt* Pt/Al 
, O, , Pd/Al, O s , Au/Fe a O, , Ru/ 
Al a O, QQM&MJfM!jtifiX\ l >bixi,. £tzZ<Df& 

mt. MMxuie i©rt§t^s, gat, **, 
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6. 

[0 0 2 83 -tUTC©BMb»*«6ttt, 7D7 19 

*»6©ffift*Hiti&*n*. *©aft**Af *fc»©s» 

ftv=jfc-;H* 6 3 *«* a<bttSffl6©TasfcR,*6fi 
T^*. S6t^©SMb»4«|!6©±afctt % MMblljh 

nm 6 1 ba&Kxa & t ttbxmn^m^m < &k 

[002 9] :©I«SS l T-l±x w±©«natin 
its &x • £j&»5*&©iftH3ttt4>©-ttfbftft* 
***ai-*co-t>-y- (tttu^it) 2 0i:, *©co 

■fe 2 0 tffctti Ufc&M • ^fiScSS 5 *» & ©BcRtf* * 
©-Wb**»«C|&&"t» £©&*•*#» 5 ©Mfo 
15 2C«$&f *»«3tf^©*ft«WP-r 53>hD-7 
(W»*«) 3 0k#»B-6#iTV^. *HS60l©j® 

^ 3>bo-73oit 00*^2 o©*me*ic 

S^V%TM;i/^l 7SBMEU «tt*2Ci»X-J-*y* 

a3'stti&i-*aawftHiit«cfcfci!)s ««©r 

i:<x afcK«*J«»5*>6©ail3tf^(f0-»fbtt** 

S* s flffSfiS«t 5 i^ltn«> KM • KASB 5 ©M&Jf 5 2 
^©JIMi3!f^©*ft*'>*#*J:5CIW»1-6. Sfec 
£D3>hn-730tt ^§iJ2ttt*&^ns^i:^ 

«**fc©««»-r*^^^i l, 1 2&&$«-r 

[ 0 0 3 0 3 *lc % ±ffiflia©«BI4aicKSB 1 ©ffffl 
3(f^©««xCttv\ Hl~ia3«J:VBI4©MqSBI 

[0 0 3 1] ^{bg|53©^{bji3 lC/^y-M>^ 

7 4>f>©«^^y-;i/ (&nmm ^^ 7k^^4§§ 

1 3^e.©7j(i:*C^X1-5i:i:*)t, ia^J13 2k:«S 
Jft»2*»6©J»«^fci»AL"C» ^{bif3 1 SjISS 
^««;J1^§ 1 1 0~ 1 5 O'CfcMfc-r-5. f 
«(*WI4tt» H4*©®SCt^tftfl3S*S (mttRfc) 

[0 0 3 2] *V>Tn ±SBftfbS3©ft<bJ|3 1T«4J« 

*nfci»wsw*3if ^ &^ • turn 5 ©afeSM^Jg 5 

ltcjfA-r«i:i:*)tc, SLfcffi3©MI»l3 2&iliil 
fc»«#^ft» C©KK*Kja05©ftlilMI5 2icWA 
It, KKMMUI5 lA©&Kttfft*« -?©aJ?gfellJ«* J 
g*?S<4fbtS 2 5 0~3 0 0*CtiD^1-5. tits 
&Kimii&.KmWz£0W*s m4(p<D(Z>^7nt 

^ ^jUftiiafl-k-j-satcK^tBiAsn*. -©& 

HJtfattt, ^ftft:WJK«J:V«JC« 1 % ( 1 0 0 0 0 
ppm) ©-»bitt**«^*nTV^*. 
[0 0 3 3] ±IBekH*XJttS5©MflMi5 2« 

■CfcSCfcfrfc, «©«DMJ|5 2©T»E^ (±*) "Ctt 
SS^iSTI-S. ZOtzSb. *<D)im®5 2©T»*t 
^tSBkKMMUl 5 1 rt©&f?M£©SJgl±, 1 5 0 



(5) 

7 

scc*-ra«si& ifmsub) tcfcoT&Ktf;**©- 
togas CtefbU 

[0 0 34] IH^, gJtM • gfiESlS 5 fc*HT» 
Jf 5 1 1*3®, 2fcgftM£# 2 5 0 ~ 3 0 0 -CWi&K&igt 

0~2 0 0*COfiflE(6Ht*53!f^aff*IqITSiE«"C 10 

ItoT, C©3tft-£j$SV5©AlMJ|5 2fc 
VA-rSMtB^OS&Hfil-nif, ffiKM«Uf 5 lrt 
©aatoMfc©SflMMf***.T, &K££flftt££j££ 

[0 0 3 5] *£-?*$ffi0!re& CO-fe>tf20fc,fc 
tK • ^»5*&©8llC#**©-^&*aK 

fctfcBiU ^©&tti©giS, -Kfb&*»Ki«flf3£© 

fits 0>Jx.f£l 0 0 OppmiOllltWt 3>ho— 5 20 

!IMJ&©i&K£<£T;*-y\ *ftfc.fcl>*j*fij6tH«fcifc 
[0 0 3 6] C©.fcdtCUTefcH • ^j£gB5T-£j5££ 

Rv^afbMt£S6©sfbMnuR6 it*x 

**ifci:tC, SSftffl3fcaK'a£j5Effl5i:©in 
«UI3 2, 5 2ftaiaUfc«R«ffl24»6©JBl«3!/^ft H 
Cl©K{bK?*giJ6©iDSSie6 2t^A-T-5o -r^fc^b 30 
M^S 6 1 rt©-»bK«aj|?»fl3«iflE4:akH3tf^ t© 

but?, s 4 *©©3ccsr-»ftK«a«?»fl3Si64»je 

[o o 3 7 j 'c©-^ft*3?RMttii«©££&£fci: 

^ia~2 o o'cx-&*), tm&me 2%m.z>&mxxfrt> 

^©gfc£f#£o fc£ b*©-»fbftJ!M8aMbKj6t«S 

J;oT3lM • gfifcg? 5 ©iQ&Jf 5 2£SjabT§fc8fcSi 
^©Mfitf&TLT^TfcSgMtt&^o 40 
[0 0 3 8] * LT±B8ffcl»*S6-C, &H#**© 

gg©#Jl OOppmCS-CjSKStta, *©&f?# 
x£M$*4®ri6K>£S. *©«, ${bBfoSgfS6A»e>©afcfC 
zks8$tf8£S§l 3til-rii:t«J;D*nS-rs. 
K<bl»ifea5 6©ADSHHi6 2SaaUfcJSHgjtf^S 
*jR»»4Sl 3tai-c:kCJ:0, *©*WW>i«f«© 
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*#SI»*U *©fl&©J5R#tt*SWS. 
[0 0 3 9] *8»«»C*ltSakHif^©sft«* 

«B«l»2©j|ftSif^i:l/T*Iffl-r*. 
[0 0 4 0] 

StK&BT-fcJU fiftSSfciSK • aE«SUi:»fbl»4a4: 

^n^en^b®i:iD^ji, 3ckm«us&;mim^ m 

*©ffl*ft*»C'J^<»itT«»t:lUffl1-« 
(Sot, ^£»J(I£b-*«©ftiJllk£ 

[0 0 4 1] &SC • *JjfcS"e&K;tf*#©-aflj 

«J&-r*8tK3!f^*©-»ftK*«Sft» *©«H««1 
C»UTl«e*S#il*^i:©<i:v^eK©aUE (»1 o 
Oppm) C*-CflfcSCfi»*-e-4Ck4»-eS«. 
[0 0 4 2] grfeC, HJ£WI©iat, gStH-^fiEas* 

6©a«*^«|j©-SMbKjitiaKc«iitT, ^©&h- 

<Dit&Z&Z.X. -«{bR*«lt*1frCBfa«*-Cia« 

s*. 

[BHi©ff*&Kf!in 

[0 1 ] **W©SI«i0lt*JB-a*S«i»KSSB©i5*i 

[02] fibtttt&KgB©%#£«jife*tiffla. 
[03] Hb»tt&K£B©7'ny*ttrtH. 

[04] HM8H&KgB©fft9&« ^©sHicse-a 

1 «Sn%RSEB 

2 ^«tgi5 

3 subas 
3 l Stf bjf 

32 tmm 

5 &IC • gj&gp 
5 1 

52 mm 

6 Bflsftsas 

6 1 mm<&m 
6 2 aaaui 

2 0 CO-fe>* (-BMb«*JMEtttt*S) 

30 3>hP-7 (iMs^xfiffin^a) 



(6) 
[01] 
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Defective images within this document are accurate representations of the 
original documents submitted by the applicant. 

Defects in the images include but are not limited to the items checked: 

□ BLACK BORDERS 

□ IMAGE CUT OFF AT TOP, BOTTOM OR SIDES 

□ FADED TEXT OR DRAWTNG 



CJ/'BLURED OR ILLEGIBLE TEXT OR DRAWING 

□ SKEWED/SLANTED IMAGES 

□ COLORED OR BLACK AND WHITE PHOTOGRAPHS 

□ GRAY SCALE DOCUMENTS 

□ LINES OR MARKS ON ORIGINAL DOCUMENT 

□ REPERENCE(S) OR EXHIBIT(S) SUBMITTED ARE POOR QUALITY 

□ OTHER: 
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